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-GDP per capita, social support, healthy life expectancy, freedom to make life choices, generosity of giving and perceptions of corruption. For child populations, Bradshaw et al. (2013) have shown an association between objective measures and SWB at the country level within European countries. However, analysis of a more diverse set of countries (Bradshaw & Rees, 2016, forthcoming) has found relatively little association between many traditional indicators such as, adult life satisfaction, GDP per capita, education spending, female employment rates, inequality and youth employment and mean SWB across countries. It is also clear that most of the variation in child SWB occurs within countries rather than between countries (Lee & Yoo, 2015) .
Regarding variations between individual children within countries, using the micro-level individual data from the HBSC (Klocke et al 2014) found that children's age and gender explained 8% of the variation in mean SWB, adding parental employment status and family affluence increased this to 12% and adding some child reported behaviours, including experience of bullying increased this to 23%. National surveys of samples of children have typically succeeded in explaining similar amounts of the variation in SWB. For example in England, Goswami (2014) found that socio-demographic factors explained around 15% of the variation in the mean SWB of children aged 10 to 15 and personality explained around a further 18% -thus the two sets of factors combined explained around a third of the total variation. Factors such as children's evaluations of the quality of family relationships also explain substantial amounts of the variation in their SWB but it is not yet entirely clear to what extent these types of variables lie outside and are independent of the concept of SWB.
Thus while some progress has been made in understanding variations in child SWB at the macro and the micro level, there is still a substantial amount of variation left unexplained. If we cannot fully explain variations in children's SWB how can we seek to improve it? How can we aspire to have higher levels of SWB of children if we don't know how to achieve it (Bradshaw 2015) ?
One possible reason why we have not made more progress in understanding variation in SWB is that schools-based surveys are only able to collect a limited range of the data that might be relevant, and usually can only gather data from the child. For example little information can be collected on the employment status, income, health and other circumstances of parents. Studies which are able to analyse data from children and parents in combination are rare in the literature on children's SWB.
Wave 5 of the UK Millennium Cohort Survey (MCS) (undertaken when children were around 11 years old) presents a new opportunity to understand better the variation in children's SWB. This survey is the first time data on child SWB has been collected in a British birth cohort study. It is a very large sample (over 13,000 children remain in the sample at Wave 5) with data collected on the child, parents, family, household and school from three sources -the child, their parents/carers and teachers.
Research questions
This article presents analysis of the MCS Wave 5 data set which aims to explore which factors reported by parents and children predict low SWB of children in the UK at the age of 11 years old. This is the first such analysis of this data and the information reported by 4 parents means that this analysis has the potential to make an important new contribution to the literature on understanding the factors affecting children's SWB.
Methods and data

The Millennium Cohort Study
The Millennium Cohort Study is a birth cohort study that tracks a sample of children born around the turn of the millennium in the UK. So far, five waves of data collection have been completed -when the children were around nine months old and around three, five, seven and 11 years old. A sixth wave (around the age of 14) has recently been completed but data is not yet available.
The initial sample consisted of over 18,000 children. The sample is stratified to overrepresent ethnic minorities and poor families for the purposes of sub-group analysis. Weightings and other sample design information are available to balance the sample to be representative of the general population and also to take account of sample attrition. At Wave 5, there were still over 13,000 children in the survey. The analysis includes almost all of these children but excludes a small number of second and third born twins and triplets in order to avoid the effects of clustering within families.
Measures of subjective well-being
Wave 5 included a child self-report questionnaire and, along with a range of other topics, this contained two sets of questions which tap into the components of SWB discussed earlier. The first set consisted of six questions regarding how children felt about different parts of their life -school work, appearance, family, friends, school and life as a whole. These items used a seven-point scale labelled with '1' labelled as 'Completely happy' and '7' labelled as 'Not at all happy'. Because these questions ask children to make evaluative judgements about their lives we view these as representing the cognitive component of SWB. The second set of six questions asked children to say how often in the last four weeks they had felt happy, worried, sad, afraid or scared, had laughed and had got angry. These questions used a five-point scale labelled 'Never', 'Almost never', 'Sometimes', 'Often' and 'Almost always'. Because these questions referred to a relatively short time scale and focused on emotions and feelings we view these as representing the affective component of SWB.
An exploratory factor analysis of these 12 questions (using Principal Axis Factoring with Direct Oblimin rotation and a cut-off point of eigen-values greater than one) extracted three factors which explained 58% of the variation. The six cognitive SWB questions loaded onto the first factor, the four negative affect questions loaded onto the second factor and the two positive affect questions loaded onto the third factor. There were no cross-loadings with coefficients greater than 0.2. This exploratory analysis therefore supported the framework of cognitive, positive affective and negative affective components of SWB.
Reliability analyses were undertaken of the items within each component. For the six cognitive items, Cronbach's alpha was 0.835. For the four negative affect items Cronbach's alpha was 0.749. However there were only two positive affect items available and the Cronbach's alpha for these two items was 0.388.
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A further consideration was the composition of the six cognitive SWB items. These six items have been summed to form a scale in previous analysis of UK longitudinal panel data (Clarke et al., 2000; Bradshaw & Keung, 2011) . However the topics covered by the six items are limited in that not all domains that are important to the SWB of children (The Children's Society 2012) are included. For example, money and possessions, health, time use, autonomy and expectations of the future, are absent. In addition there is double weight given to school factors through the inclusion of two questions and a regression analysis indicated that these items contributed least to overall life satisfaction. There is also a conceptual issue that satisfaction with life as a whole is viewed as being the product of happiness with different aspects of life and so is a different order variable representing domains already in the scale and some that are not. Furthermore, some testing of this set of items which we undertook using confirmatory factor analysis (the results of which will be published separately) indicates that a single-factor model based on the six items does not reach acceptable levels of fit.
Taking the above factors into account we made the decision to restrict our analysis to three single-item measures -happiness with life as a whole, feelings of recent happiness and feelings of recent sadness -as these seemed the best available single items to represent the three SWB components. We refer to these variables as life satisfaction, happiness and sadness respectively. Distributions and descriptive statistics for these three SWB variables are shown in Table 1 . The distributions are highly negatively skewed and tend to peak near or at the top of the scale, which is fairly typical for measures of children's SWB. Levels of missing data were below 10% for all variables. Missing cases were significantly more likely to relate to boys than girls and had a lower average household income than non-missing cases.
INSERT TABLE 1 AROUND HERE
Due to the small number of response categories for the questions it is not statistically acceptable to treat the variables as being continuous; and in addition the shape of distributions indicates that they are far from normally distributed. So we decided to create binary variables to represent low and high SWB. Apart from statistical issues there are also good practical reasons to do this -from a policy viewpoint it may be regarded as more important to lift people out of low SWB than to increase the SWB of people who are already relatively satisfied or happy.
Previous research in the UK using more sophisticated measures (The Children's Society, 2012) has indicated that around 8% to 10% of children have low SWB at any given point in time, so we sought to identify cut-off points that most closely matched this pattern. This meant counting scores as 'low SWB' if the child scored above 3 for life satisfaction, less than 'often' for recent happiness and more than 'sometimes' for recent sadness. On this basis, in the weighted sample, 12.4% of children had low life satisfaction, 17.2% had low recent happiness and 7.3% had high recent sadness.
Independent variables
The MCS data set contains several thousand variables based on information gathered from parents. However, many of these variables are highly specific -for example, there are over 6 400 variables exploring the details of the main parent's recent employment history. In order to make decisions about which variables to select we reviewed previous similar studies using the MCS which have explored the links between a range of background factors in children's lives and outcomes such as psychopathology (Flouri, Tsavidis & Kallis, 2010) ; emotional/behavioural adjustment (Flouri, Midouhas & Ruddy, 2016) ; cognitive and behavioural development (Sabates & Dex, 2015; Dickerson & Pople, 2016) ; and educational attainment (Kiernan & Mensah, 2011; Bruckauf & Chzhen, 2016) . From this body of literature we identified a range of factors relating to family characteristics; household socioeconomic characteristics; housing and the environment; parental well-being and parent-child relationships. We discuss these further below. In addition we included a selection of childreported variables in our analysis (the rationale for selection is explained below) and several factual control variables based on previous research findings on child SWB in the UK. A brief description of the variables included in the analysis is as follows. For brevity, weighted distributions for each variable are provided in the tables in the analysis section. Most variables were ordinal or categorical and in these instances response options with very small percentages have been merged for analysis purposes.
Control variables:
Four control variables were included in all multivariate analysis -the gender of the child, the age of the child in months at the time of the interview, the ethnicity of the child and the country within the UK in which the household lived at the time of the interview.
Family characteristics (parent-reported):
 The number of parents (one or two)  The total number of other children under the age of 18 in the household.
Socio-economic variables (parent-reported):
 Poverty was measured in four ways, to reflect its multidimensional nature (Bradshaw & Holmes, 2005) , income (OECD-equivalised household income), receipt of welfare benefits (based on a set of four means-tested benefits), deprivation (measured through the presence or lack of five items included in the MCS questionnaire -e.g. a yearly holiday not staying with relatives) and self-assessed financial situation (a single question on how well the household is managing financially).  The household's housing tenure -defined as owned, rented and other.
 Quality of housing -three variables relating to whether there was a problem with damp in the house, whether the child had their own bedroom and whether they had a quiet place to study  The local area -two variables relating to the main parent's view as to whether the area was a good place to bring up a child and whether there were local parks and play facilities
Parental well-being (parent-reported):
 Parent's physical health -based on a self-rating of health status and whether the parent reported a long-standing illness  Parent's mental health -the measure used was the Kessler score (Kessler et al., 2003) which is calculated from five questions (e.g. 'how often have you felt hopeless in the last 30 days').
 Parent's life satisfaction -a single-item ten-point scale on satisfaction with own life so far.
Parent-child relationships (parent-reported):
There was a relative lack of information in the data set about family relationships. However we were able to identify some relevant variables about the quality and nature of the main parent's relationship with the child as follows:  Whether the parent said that they had frequent battles with the child  How often the parent played active games and indoor games with the child  How often the parent talked to the child about things that are important to them  How close the parent felt to the child  Whether the parent engaged in a list of seven permissive parenting behaviours (e.g. did not implement a regular bedtime for the child on week days).
Child-reported variables:
The child self-completion questionnaire included in Wave 5 of the MCS contained around 70 question items covering topics such as time use, self-esteem, friendships, bullying, money and possessions, the local area, anti-social behaviours, views of school, attitudes to moral issues and gender equality, attitudes to alcohol, usage of alcohol and cigarettes and future aspirations. This data is of limited value in exploring factors that may explain variations in child SWB for several reasons. First, it does not seem appropriate to analyse the relationships between behaviours or attitudes and SWB because the direction of causality is unclear -for example, children may not play sports or exercise because they feel unhappy or they may feel unhappy because they don't play sports or exercise. Second, some of the items do not seem sufficiently distinct from the concept of SWB. For example there are questions about liking school and feeling tired at school but it is not clear to what extent these might be regarded as aspects of SWB rather than factors which explain variation. Third, several important topics which are known to be strongly associated with SWB are omitted from the questionnaire -including the quality of family relationships and children's feelings of autonomy and choice. Nevertheless, for the purposes of this article, there is a value in conducting analysis of some child-reported variables with the main aim of comparing their strength of association with SWB relative to the parent-reported items. So we selected the following small set of variables which cover topics known from previous research to be associated with child SWB:
 How well-off children feel that their family is compared with their friends' families.
 How safe children feel in their local area  How often children argue or fall out with friends 8  How often children have been bullied
Analysis
The data set includes weightings which can be used to balance the sample, taking into account the over-representation of some groups, and to correct for attrition. We have used these weightings in all analysis. The total weighted sample size is 16,356 cases. Other information is also available in the data set to take into account the design of the survey (stratification and clustering) and this has been utilised in calculating the confidence intervals in Tables 4 to 6 and 7 to 11.
An initial univariate screening of each independent variable was undertaken to assess levels of missing data and to check on the distribution of responses. Where the percentages of cases in particular response categories were sparse, categories were merged. Binary dummy variables were also created for some variables for use in the later stages of analysis.
We then explored bivariate associations between each independent variable and the three dependent variables. This stage of the analysis involved chi-square tests for nominal and ordinal independent variables and t-tests for continuous independent variables. Results are presented in Table 2 . Most of these associations were statistically significant at the 99% confidence threshold. This is likely to be at least partly because of the relatively large sample size (over 16,000 weighted cases) and is clearly problematic from the point of view of presenting and interpreting findings. Most of these significant associations were of very small effect size. So we have also used measures of effect size (phi for crosstab test and eta 2 for ttests) to distinguish between associations. We use the term 'substantive association' to describe significant associations with an effect size greater than 0.5%. Where we refer to a 'significant association' this relates to a significance level of less than 0.01 but not necessarily a substantive association (this is clarified within the text as required).
The final stage of the analysis utilised logistic regressions. We chose logistic regressions because although it is common practice in economics to use linear regressions with binary dependent variables (Mood, 2010) this practice is not so defensible if the binary variable is very unevenly split (Hellevik, 2009; Powers & Xie, 2008 cited in Zheng & Land, 2012 as is the case with our variable indicating low SWB. In order to avoid cases being omitted from the analysis due to missing data for variables that made little or no contribution to the models, we first ran logistic regressions for each group of independent variables as presented above, and then included variables making a significant contribution within each group to later models combining groups. These steps are described in the next section. In the tables summarising these models a single asterisk indicates a p-value less than 0.01 and a double asterisk indicates a p-value less than 0.001. Due to space considerations we do not include tables for all of the intermediate logistic regression models, but these are available from the authors on request.
Results
We present the analysis in sections, based on the process described in the previous section.
Control variables
Bivariate analysis (Table 2) indicated that there were only a few significant associations between the four control variables and the dependent variables. Age was significantly associated with life satisfaction and sadness. Unusually, older children in the sample had a lower probability of low SWB than younger children. This runs contrary to general findings about age-related declines in child SWB. It is possibly an artefact of the sampling strategy as the data was collected earlier (i.e. when the children were younger) in some of the UK countries than others and there were variations in SWB across countries. There were no significant gender differences. Children of Indian, Pakistani, Bangladeshi and Other origin were less likely to have low SWB than other groups although the differences were only marginally statistically significant for low life satisfaction. Children in Northern Ireland were less likely to have low SWB than in the other three countries, with the exception that children in Wales were least likely to report low happiness.
Logistic regressions using only the four control variables are summarised in Table 3 . Children were less likely to have low life satisfaction if they were older, were of Indian, Pakistani or Bangladeshi ethnic origin and lived in Northern Ireland . The only significant variable for happiness was that children in Wales were less likely to have low happiness. Older children and those of 'other' ethnicity were less likely to have low sadness. The low pseudo-R 2 statistics for these models suggest that these variables did not make a strong contribution to predicting the likelihood of low SWB.
INSERT TABLES 2 AND 3 ABOUT HER
Family characteristics (parent-reported)
At a bivariate level, children living with two parents were significantly less likely to have low SWB than children living with one parent. There were less clear patterns regarding the number of other children in the household although there was some apparent tendency for children living with three or more other children to be more likely to experience low happiness and high sadness.
In logistic regressions, along with the control variables, family structure made a significant contribution to predicting low levels of all three measures of SWB.
Socio-economic factors (parent-reported)
Almost all of the socio-economic variables were significantly linked with the likelihood of low SWB. Children living in poorer families and with parents who were less well-educated were more likely to have low life satisfaction, low happiness and high sadness. The situation was less clear for parental employment. In two-parent households, children had the lowest likelihood of low SWB if both parents worked and the highest likelihood if neither parent worked. There was no significant difference in rates of low SWB according to whether a lone parent worked or not.
Equivalised household income and the deprivation score were significant variables in logistic regressions for all three SWB measures, and difficulties managing financially also contributed to predicting low life satisfaction and low happiness, but not low sadness.
Parental education and employment did not make a significant contribution to any of the three models.
Housing and the local environment (parent-reported)
Housing tenure was significantly associated with all three types of SWB. Children living in rented accommodation were more likely have low SWB than children living in housing owned by their parents. Children living in local areas regarded by their parents as better places to bring up a child were also less likely to have low SWB on all three measures. There were less consistently clear bivariate patterns for the other housing and local environment variables.
In the logistic regressions considering all of the above variables plus control variables, housing tenure and parents' view about the local area significantly contributed to all three models. Whether the child had a place to do homework also contributed significantly to predicting low life satisfaction and low happiness; and whether there were local parks to predicting low happiness.
Parental well-being (parent-reported)
All four measures of parental well-being were significantly related with all three measures of child SWB. Higher parental well-being was associated with a lower likelihood of low SWB.
In the logistic regression, there were some differences according to the dependent SWB measure. Whether the main parent had a longstanding illness did not make a significant contribution to any of the models when considered alongside the other three parental wellbeing variables and the control variables. The Kessler score (parental depression) contributed significantly to all three models; while parental general health contributed to predicting low life satisfaction and high sadness; and parental life satisfaction contributed to predicting low life satisfaction and low happiness.
Parent-child relationships (parent-reported)
In almost all cases, better quality parent-reported parent-child relationships were also significantly associated with a lower likelihood of low child SWB, although the associations were weaker and sometimes non-significant for child sadness.
In the logistic regressions, three variables -frequency of battles with the child, closeness to the child and levels of permissive parenting -made significant contributions in all three models. Frequency of playing active games with the child only contributed to predicting high sadness and frequency of playing indoor games did not make a significant contribution to any of the three models.
Combined models based on parent-reported variables
For each dependent variable, combined logistic regression models were then run, using the control variables and all independent variables that had made a significant contribution in as identified above. The results are summarised in Tables 5 to 7. Children had lower odds of low life satisfaction (Model 1a) if:
 their parents assessed the household financial situation more positively  they lived with two (rather than one) parents  they had a place to study at home  their main parent had better mental health  there were not frequent battles between the parent and the child  their main parent felt closer to them Children had lower odds of low happiness (Model 1b) if:
 the households had lower levels of deprivation  they had a place to study at home  their main parent had higher life satisfaction  there were not frequent battles between the parent and the child  their main parent felt closer to them  their parent reported only one or no permissive parenting behaviours Children had lower odds of high sadness (Model 1c) if:
 the households had lower levels of deprivation  their main parent had better physical health  their main parent had better mental health  there were not frequent battles between the parent and the child All three models had Cox and Snell R 2 statistics between 1% and 3%. While this is not equivalent to a linear regression R 2 , the size of these statistics does not suggest that parentreported variables have a particularly substantial power in predicting low child SWB.
INSERT TABLES 5 TO TABLE 7 ABOUT HERE There were both similarities and differences in these three models. In all three cases, measures of household economic situation, parental well-being and parent-child relationships were important factors. However, a key difference was in the indicators of parental wellbeing that made a contribution to each model. Parental mental health contributed to explaining life satisfaction and sadness but not happiness; parental physical health also contributed to explaining sadness; while parental life satisfaction was the variable that made a significant contribution to explaining happiness. This raises questions, for example, about why poor parental health should increase the likelihood of children feeling sad but not affect their life satisfaction or happiness in the same way.
Child-reported variables
As discussed earlier, as a means of comparison with the explanatory power of the parentreported variables, we tested the associations between a selection of child-reported variables and the three dependent variables.
Distributions of each of these variables and bivariate associations with the dependent variables are shown in Table 7 . All four variables are substantively associated with each of the three dependent variables. In fact some of the effect sizes here are larger than any seen in the analysis of parent-reported variables. The effect size for bullying is particularly strong (relative to other variables analysed in this paper) with phi coefficients ranging from 0.19 for life satisfaction to 0.27 for sadness. This is reflected in Table 7 where the proportion of children bullied most days who report high sadness is nine times that for children who say they are never bullied. These findings are in line with other research in the UK on the strong associations between experiences of being bullied and SWB (The Children's Society, 2012). Another interesting aspect in Table 7 is that children who feel their families have 'about the same' amount of money as their friends' families are the least likely to have low SWB. Children who felt their families were poorer were the most likely to have low SWB, but children who felt their families were richer also had higher percentages of low SWB than the 'about the same' group. This also supports previous findings in the UK (The Children's Society, 2012) and is an interesting pattern that warrants further exploration.
INSERT TABLE 7 ABOUT HERE Table 8 shows the results of logistic regressions for each of the three independent variables with control and child-reported variables. For this purpose two of the child-reported variables were converted into sets of dummy variables -family wealth because the scale was clearly not ordinal, and feeling safe in the local area because of the very small proportion of cases in the 'not at all safe' category. All four child-reported variables make a significant contribution to the model, although for happiness and sadness there was no significant difference between children who felt 'very' and 'quite' safe in their local area; and for sadness there was no difference between the 'about the same' and 'richer' categories for family wealth.
Based on the Wald coefficients the bullying variable makes the strongest contribution to each model and its contribution to the sadness model is particularly marked. A comparison of the 99% confidence intervals for the odds ratios for bullying across the three models suggests that bullying is more strongly associated with sadness than with life satisfaction or happiness. This is supported by a test (paired.r test in the 'psych' package in R) of the relative strengths of the bivariate correlations between the bullying variable and each of the SWB variable which indicates a significantly stronger association with bullying for sadness than for life satisfaction or happiness.
INSERT TABLE 8 ABOUT HERE
Models combining parent-reported and child-reported variables
Finally, for exploratory purposes, we have estimated logistic regression models for each independent variables using control variables, child-reported variables and all parent-reported variables that emerged as statistically significant in the combined models discussed in section 4.7. The results are shown in Tables 9 to 11 . In each model, some of the parent-reported variables still make a statistically significant contribution to the model once the childreported variables are introduced while some do not. The parent-reported variables that remain significant include at least one measure of parental well-being and of parent-child relationships in each case, and a measure of family economic status for life satisfaction and sadness. All four child-reported variables make a significant contribution in each model with the exception of frequency of conflict with friends for life satisfaction.
INSERT TABLES 9 TO 11 ABOUT HERE
It should be noted that it is possible that some or all of the parent-reported variables may exert an indirect influence on child SWB, being mediated through the child-reported variables. This is particularly likely in the case of the child-reported variable about comparative wealth which may well mediate the effect of parent-reported household economic variables on child SWB.
Comparing models with parent-and child-reported variables
We were interested to make some comparisons between the relative explanatory power of parent-reported and child-reported variables in predicting SWB. It is not possible to do this using logistic regression. Therefore for exploratory purposes we chose to run Models 1 and 2 using linear regression using binary variables. As discussed in Section 2.4 this is a relatively common practice in economics and there is evidence that it is a reasonable approach where the sample size is large and the binary variable is not very unevenly split (Hellevik, 2009) . For each SWB variable we ran three linear regressions for each of Models 1 and 2. These used (a) the low/high binary SWB variable as used in all of the above analysis; (b) a more evenly split binary variable; and (c) the original variable (as shown in Table 1 ) treated as a scale. Results are shown in Table 12 . In all cases the pattern of the results was the same -the explanatory power of Model 2 with control and child-reported variables (as in Table 8 ) was much stronger than the explanatory power of Model 1 with control and parent-reported variables (as in Tables 5 to 7 ). The larger explanatory power of the child-reported variables for sadness is particularly notable.
INSERT TABLE 12 ABOUT HERE
Discussion
Key messages and implications
This is, as far as we are aware, one of the first analyses of the relationships between children's SWB and parent-reported variables of a wide range of factors relevant to children's lives. Previous research on the determinants of child SWB in the UK (Goswami, 2014 ) and other European countries (Klocke et al., 2014) has found that socio-demographic factors only explain relatively small amounts of the variation in individual children's SWB. However, these analyses relied solely on child-reported data. There are important issues such as household income, parental mental health, parental education that children are not able to provide reliable information about, and so the number of socio-demographic variables in these studies has been relatively limited. There has therefore been a concern that the lack of explanatory power may be due to unmeasured factors.
The current analysis has been able to overcome this concern by linking indicators of child SWB with a very extensive set of parent-reported information from a large-scale and welldesigned UK cohort study. There are three broad messages from the analysis presented in this article.
First, a wide range of parent-reported variables relating to family characteristics, the socioeconomic situation of the household; the quality of housing and the local area; parental well-being; and parental perceptions of parent-child relationships explain relatively little of the likelihood of a child experiencing low SWB.
Second, in comparison, a relatively small selection of child-reported variables -perceptions of family prosperity, conflict with friends, safety of the local area and most importantly frequency of being bullied -explain more variation than the much wider range of parentreported information.
Additionally, there is some tentative evidence from the bivariate associations and some of the results of multivariate analysis that there may be differences in the factors associated with different components of SWB.
These three broad messages have a number of implications for the study of children's SWB.
The finding about the relatively low explanatory power of parent-reported variables is an important one because very little previous research has been able to make use of data reported by parents to analyse links with child SWB. The absence of such analysis has been considered a possible reason for the limited success of cross-sectional analysis in explaining variations in child SWB. Our findings suggest that parent-reported variables are unlikely to hold the key to explaining variations in child SWB. In fact they seem relatively unimportant compared to information reported by children themselves. Some caution is needed here because there are gaps in the information available from parents in this data set. In particular the variables used to assess the parent's view of the parent-child relationship are quite limited. However, this particular gap may not be that crucial as it can be argued that the child's opinion on the quality of their relationship with parents is rather more salient to understanding their SWB than the parent's opinion.
Nevertheless, some of the parent-reported information does make a statistically significant contribution to explaining the likelihood of a child having low well-being, even when control and child-reported variables are taken into account. In particular, measures of household deprivation and/or parent-assessed financial strain (but not income); one or more measures of parent well-being; and one or more measures of the parent's evaluation of their relationship with the child emerge as significant in all combined models with and without child-reported variables. It is important to consider further how these relationships may come about as there does seem to be some background impact of socio-economic factors on child SWB, and also because some of the parent-reported factors reported may indirectly influence child SWB through the child-reported factors. For example, if children who live in poorer families are more likely to be bullied then poverty may still play an important role in explaining the strong association that emerges in this and previous research between children's experiences of being bullied and their SWB. Thus the pathways between the various parent-reported factors considered in this analysis and child SWB are likely to be complex and multi-faceted.
The relative strength of child-reported variables in explaining variations in SWB is another important outcome of this analysis. All four child-reported factors considered made significant contributions to the model, even when the numerous factors reported by parents were taken into account. Of particular note is the finding of the relatively strong association between frequency of being bullied and SWB. Klocke et al. (2014) found similar results in their analysis of SWB using the HBSC. Bullying rates vary between countries and within countries and over time. Bullying in the UK has been falling (Bradshaw, 2011) . If bullying was eradicated it could do more than any other single factor considered in this analysis to improve the SWB of children, all other things being equal.
Our finding of potentially different patterns of association between the independent variables and measures of the different components of SWB is an important one. The analysis suggests that the things that lead to children feeling sad or happy or satisfied with life may not be altogether the same. Again, this is a contribution to relatively small body of evidence on this issue but our conclusions here must be very tentative because the nature of the SWB variables at our disposal limited the ways in which we were able to explore this issue. This is a topic for future exploration with better SWB variables.
Strengths and limitations
This analysis has made use of a large and high quality data set relating to children aged around 11 years in the UK. The data set consists of over 13,000 cases (unweighted) and weighting coefficients are available to take account the survey design and sample attrition so that the weighted data can be argued to be a representative of sample of children within the target population. The Millennium Cohort Study is a well-managed study, carried out with substantial funding, and with attention to high standards of all aspect of the research process.
However a number of limitations of our analysis should be noted.
Inevitably secondary analysis such as this is limited to the variables available in the survey data. While these variables cover a very wide range of topics there are some notable gaps, some of which have already been discussed, which mean that our analysis cannot be regarded as representing a complete picture of children's lives. This is particularly true of the childreported data which does not cover several aspects of children's lives such as experiences of material deprivation and the extent of choice and autonomy they have which have been shown to be important factors in understanding child SWB.
In addition the variables available to represent SWB are far from ideal. The response scales are relatively short (only five or seven options) and we felt that it was necessary to take the decision only to utilise binary variables based on single questions. It is not possible to know whether much stronger associations would have been found if we had been able to use wellformulated multi-item scales to represent each SWB component.
Our research is also limited to one age group and a specific geographical area. Given the evidence of variations in SWB with age and of international variations in SWB we cannot assume that the findings are generalisable to other age groups or countries.
Directions for future research
In view of the above discussion and the relative importance of a limited selection of childreported variables in the final models presented in the analysis, it seems that the search for explanations of individual variations in children's SWB should continue to focus primarily on information reported by children themselves. There are two substantive matters to be resolved with this type of analysis.
The first is to clarify the extent to which child-reported 'independent' variables used to explain variations in SWB are not in fact components of the well-being concept. For example it is possible to explain more than 50% of the variation in children's life satisfaction in the UK by using, as independent variables, their satisfaction with various aspects of life (Rees et al., 2010b) . This kind of analysis is useful for understanding the relative contribution of satisfaction with different aspects of life to overall life satisfaction, but these variables cannot really be regarded as standing outside the concept of SWB. At the other end of the subjective-objective continuum, information reported by children such as household composition clearly lie outside the SWB concept. But factors such as this have been shown to have only very weak explanatory power in terms of SWB. For example, (Rees et al., 2010a) found that, in the UK, family structure explained only around 2% of the variation in life satisfaction of young people aged 12 to 15. This result is supported by our analysis of parentreported information in this article with a slightly younger age group. In between these two extremes, variables such as children's reports of the level of family harmony/conflict have been found to have considerable potential explanatory power. In the above-cited research, responses (on a five-point agree-disagree response scale) to the statement 'My family gets along well together' explained around 20% of the variation in children's life satisfaction.
So, a key issue for researchers on child SWB is to establish the boundaries of the concept. For example are children's (subjective) responses to questions about their family relationships a component of their SWB or not? This may not be easily resolved. A number of questions (including the one cited above) about the quality of family relationships appear in a widely-used multi-dimensional scale of child life satisfaction (Huebner, 1994) . If these questions are part of the SWB measure this precludes their being used as an explanation for variations in life satisfaction. However, if such questions lie outside the SWB concept then it is possible to explain very substantial proportions of the variation in child life satisfaction using them and the conclusion that we are not able to explain very much of this variation is no longer true. At face value it seems strange to argue that family conflict is not a permissible predictor of child SWB as the negative impact on child outcomes of living in high-conflict environments is well-established (e.g. Musick and Meier, 2010; Reynolds et al., 2014) . Therefore the question seems to be whether the child's evaluation of factors such as this is sufficiently valid and separate from their feelings about their life as whole.
This leads on to a second critical matter, which is to undertake research which clarifies the directions of causality between child SWB and other child-reported information. In the analysis above we treated several child-reported variables as independent predictors of low SWB, but an assumption of causality here is unwarranted. Being bullied may cause low SWB but it is also possible that children who have low SWB may be more likely to be bullied. Conflict with family or friends may also cause children to have low SWB but it is also possible that children with low SWB are likely to have more conflict with family or friends. There is therefore a pressing need for the creation and analysis of longitudinal data which facilitates an unpicking of the various processes at play.
As noted above, in addition to these two key points, future research should also aim to include measures of both cognitive and affective SWB in order to gain a full understanding of the impact of different factors on children's feelings about their lives. Notes:
The aim of creating the 'even split' variables was to have an imbalance no greater than 80-20.
1. For life satisfaction we split the variable between scores of 1 and 2 (77.5% of weighted cases) and scores of 3 to 7 (22.5% of weighted cases) 2. For happiness we split the variable between scores of 'Almost always' (54.5% of weighted cases) and scores of 'Never' to 'Often' (45.5% of weighted cases) 3. For sadness we split the variable between scores of 'Never' and 'Almost never' (67.0% of weighted cases) and scores of 'Sometimes' to 'Almost always' (33.0% of weighted cases)
